Biochemical comparison of two proteolytic enzymes from Carica candamarcensis: structural motifs underlying resistance to cystatin inhibition.
The lattices of Carica candamarcensis and Carica papaya, members of the Caricaceae family, contain isoforms of cysteine proteinases that help protect these plants against injury. In a prior study, we fractionated 14 discrete proteinaceous components from C. candamarcensis, two of them displaying mitogenic activity in mammalian cells. In this study, we compared the kinetic parameters of one of the mitogenic proteinases (CMS2MS2) with one of the isoforms displaying the highest enzyme activity of this group (CMS1MS2). Both enzymes display a similar Km value with either BAPNA (Benzoyl-Arg-pNA) or PFLPNA (Pyr-Phe-Leu-pNA), but the kcat of CMS1MS2 is about 14-fold higher for BAPNA and 129-fold higher with PFLPNA. While both enzymes are inhibited by E-64 and iodoacetamide, chicken cystatin fully inhibits CMS1MS2, but scarcely affects activity of CMS2MS2. Based on the structure of these proteins and other enzymes from the Caricaceae family whose structures have been resolved, it is proposed that Arg(180) located in the cleft at the active site in CMS2MS2 is responsible for its resistance to cystatin.